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Rocuronium Injection Pain is Attenuated by NaHCOs

Dong Woo Han, M.D., Bon Nyeo Koo, M.D., Sae Il Hwang, M.D., Yang-Sik Shin, M.D., and Ki Jun Kim, M.D.
Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Rocuronium administration is associated with a severe burning pain during injection. However, the mechanistic
cause of the pain has not been well established. The purpose of this study was to determine whether adjusting the pH of the
rocuronium with NaHCO3; would ameliorate the pain.

Methods: We examined mixtures using microscope after NaHCO; was mixed with rocuronium to exam solubility. Sixty of
80 patients scheduled for elective gynecologic surgery were randomly allocated to one of three groups as follows: group 1
(rocuronium only, n = 20), group 2 (rocuronium 50 mg/5 ml mixed with 0.9% NaCl 3 ml, n = 20), group 3 (rocuronium 50
mg/5 ml mixed with NaHCO3 3 ml, n = 20). All patients received 0.6 mg/kg of rocuronium over 10 sec and were asked to
assess pain using a visual analogue scale (VAS) followed by injection of propofol 1.5 mg/kg and fentanyl 100 mcg. The onset
and duration of rocuronium were measured in three groups. Twitch responses to cumulative incremental doses of rocuronium
were measured in another 20 patients, allocated to group A (rocuronium only, n = 10) or group B (rocuronium 50 mg/5 ml mixed
with NaHCO; 3 ml, n = 10).

Results: Over 24 hours, no precipitation or particles were found after mixing NaHCO3 with rocuronium. The VAS was
significantly lower in group 3 (0.5 + 0.9) than in group 1 (5.4 £ 3.2) or in group 2 (49 = 2.1) (P < 0.05). Eighteen of
20 patients in group 3 had no pain and only 2 had mild pain, but all patients in groups 1 and 2 had mild to severe pain. There
were no differences in onset or duration between the three groups and in twitch responses between group A and B.

Conclusions: NaHCO3; mixed with rocuronium attenuates rocuronium injection pain, and there were no problems or
complications. (Korean J Anesthesiol 2003; 45: 697~ 701)
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Table 1. Demographic Data

Group 1 (n = 20) 2 (n = 20) 3 (= 20)
Age (yr) 38.1 + 10.7 369 + 7.4 430 + 83
Weight (kg) 523 £ 72 56.6 £ 7.4 56.3 £ 6.8
Height (cm) 1584 + 5.4 1589 + 52 156.6 + 3.9

All values are mean = SD. Group 1: rocuronium only, Group 2:
rocuronium 50 mg/5 ml mixed with 0.9% NaCl 3 ml, Group 3:
rocuronium 50 mg/5 ml mixed with NaHCOs 3 ml. There was no
significant difference among three groups.
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Table 2. Distribution of Pain Score

Group
Pain score
1 (n = 20) 2 (n = 20) 3 (n = 20)
0 0 0 18*
1 7 11 2"
2 6 5 0*
3 7 0*

Values are numbers of patients according to pain score. Pain score
0: negative response to questioning, 1: pain reported in response
to questioning only without any behavioural signs, 2: pain reported
in response to questioning and accompanied by a behavioural sign
or pain reported spontaneously without questioning, 3: strong vocal
response or response accompanied by facial grimacing, arm with-
drawal, or tears. Group 1: rocuronium only, Group 2: rocuronium
50 mg/5 ml mixed with 0.9% NaCl 3 ml, Group 3: rocuronium
50 mg/5 ml mixed with NaHCO; 3 ml. *: P < 0.05 compared to
group 1 & 2. "L P < 005 compared to group 2.
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Table 3. Visual Analogue Scale (VAS)

Group 1 (n = 20) 2 (n = 20) 3 (= 20)

VAS 54 +£32 49 £ 21 0.5 £ 0.9*

All values are mean * SD. Group 1: rocuronium only, Group 2:
rocuronium 50 mg/5 ml mixed with 0.9% NaCl 3 ml, Group 3:
rocuronium 50 mg/5 ml mixed with NaHCO; 3 ml. *: P < 0.05
compared to group 1 & 2.

Table 4. Onset and Duration of Neuromuscular Block

Group 1 (n = 20) 2 (n = 20) 3 (n = 20)
Onset (sec) 1882 + 77.7 1694 + 595 1522 + 30.0
Duration (min) 229 + 7.6 275 £ 7.6 250 £ 6.5

All values are mean * SD. Group 1: rocuronium only, Group 2:
rocuronium 50 mg/5 ml mixed with 0.9% NaCl 3 ml, Group 3:
rocuronium 50 mg/5 ml mixed with NaHCOs 3 ml. There was no
significant difference among three groups.

Table 5. The Twitch Height after Injection of Rocuronium

T (%) T2 (%) T (%)
Group A (n = 10) 51.7 £20.1 246 £ 151 112 +9.1
Group B (n = 10) 458 £ 234 174 £ 109 69 + 4.1
All values are mean + SD. Group A: rocuronium only, Group B:

rocuronium 50 mg/5 ml mixed with NaHCOs 3 ml. T; (%): twitch
height when 5 consecutive twitches of equal height were recorded
after 0.05 mg/kg of rocuronium were administered, T> (%): twitch
height when 5 consecutive twitches of equal height were recorded
after 0.025 mg/kg of rocuronium were administered following Ti,
T3 (%): twitch height when 5 consecutive twitches of equal height
were recorded 0.025 mg/kg of rocuronium were administered follow-
ing T». There was no significant difference between two groups.
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